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(57) [&ltN*<Z>&S] 

Musm® m& zmm$tv*> ztmrn 1 sen© vn. ? 
b--Aiais^g 0 



2 

wm&ttnmB v^x-e&z, nam ibkova* t- 
- Aleuts. 

[ it 5 ] tteii/j>£&R i msesm t ©ibk r 

T6 LfclftJfPI 1 sm<D-?>l?- tr- ABfiHat, 
[0 00 1] 

10 [S2iLt©*iJJB#W] C©I6M». tt^©^f-A^ga 
[000 2] 

[aat©»«] si 6»*se3ie©vju^fcf~AiB»i6B* 

Tcfc^Ct. Sl»K«BIIO«:K5«3*ifcUB»t©3e«W (ffl 
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U MWlCiZ locD^iJlgPl 2 (DfyZm^T i. U 
>XL20, L21^e>ft£S«'Jvft^2 Oi, U>XL22 
~L240>»E>&£X-AU>X3 2 <fc, U>XL25, L26 

[0 00 3] C©#i®S|$l 2B3MW*U— !f- 1 4**1 
^.rteO< -etD^^U— !f- 1 4*>£>©U — tf-f- 

SeKT^-^t-l 8£iifiL-0£ittZ 

2 0 -C«. 0 1 6 K7K-r«f: 5 IC, U>XL 20©t£UJ 10 

t, C©»/Jn*^2 Oa^fflttStlfclx— !f-fc*-A 
BX-AU>X3 2-Cjg«J&fg^K^fgSn^ < 77 
*—*DV%&&3 4ZftLX-£<DM£MF P 3"C*3!c§ 

^*SFP3±{ciBg$n-siai«Rs±{cBB^$ 

n^o #U— tf-t*-ACD^ifg«, «0£ffiFP36t*f 
L"CSi[r-*-SCD-C > m&MF P 3 ilBl^ffiR S £©86 

[0 004] Sfc. E^€B§-r-SffiCD^g|5*6<DU 
-f-e-AKoi,>tt). ±fB£l5MiiCl,-C, SB^ffiR 

[0 00 5] 

mmmtij.±<D^ *> icmf&ztixio*) . — r^ie^sr 

SKMSW t*-A*<j<;> h©St -T£c:b*i^r>* 
;H»*itftlS-tt«*:9i-i--6i. U>X£J; 9 A# < fi 30 

it^©^ mmfrttfr S£3fc 
fflT'«*i->*;U#*#^fc<*K:«. ^iSSPl 2*# 
Z tc*f L Sifi&^InJ tcifS: L/ ft <=> "T . -€-©*§ 

s. ^o*ti9;cc^it.uru>XL20i&AS{frs£>s*s 

£D&o ^-©fc#>. U>XL20©JR£jWBfl:T4£l>S 

w)B-*> > xl 20© n * h a-t £ i> *> rm&$> ■? 

tc. 

[0006] s tc. mi 6 co^m<D/hmmcj: r>x-? 

tr-Aia»^B©l^-f X£/h<*< -f^fu*. w>x 
L20©^ffi»f o OT3fcftfi*JS«rf4'iW# 40 

-whs <tt<o. mi 6<oft¥m±m-Jt¥&m%mu 

[0 0 0 7 ] flJCC. *BSU>^tSt»O^E*«aLr»lsR 
Ml* 3 ft AX** hOffiSIBH. oSOhT-Af 50 



#1^2 7 1 0 5 1 9 
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•^tW^— tteitc*), if-AXtfy bBVW-mt-? 
£„ Sfctc&U — !f-f-A©3E*^*m^HFP3(c 

[0 0 0 8 ] C©»9itt, JJB«WfclBfi , r*fc»K:«c 
3*ifck©-c. ^ + >*ju^£it^i, r-&3>^ 
* hT\ 0*^^flSfi8iii*iDltlftvji.5 : -b*-AlBiS^ 

g^ffin^ ixmrnrzctzmmttz. 

[0 00 9 ] 

«&©* t* - A «flBAffiCcjR»*-r ■*> v;b * e - Af B^H 
i rflteW S i i CC . buIBSS*^©«* i ffiilB*^^ 

^©^i^-as-a-cc^s. 
[ooio] n>m2<mwis. m$zmtim*immm. 

[ooi i ] mmzommte. imummvLvmitt 

[0012] n^m^ammt, m^&JxMmzimmx- 

[0013] wmh<D9mvs^ mmm^^mtmm 

[0014] 

mimm icarnm* t> <o*wm 1 4 c & * s ©t? . 
[0015] fit*s2 ©^bj-c«. mffiMWUfiwrnm 

X. -TftfeibH 1 7tc^-TJ:^{C^t'-A©U>XL^ 

[0016] 
[»1] 

hi =2 • f ♦ tan (0i /2) 

[0017] fc^t, f t*U>X©*05B*L -caStl 
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[0018] tmm3<D§zwmz, m&mmRvmnz 
[0019] it^4cD^H^r«, mm&Mmfimmm 

>X, ?tet>*> 
[0 0 2 0 ] 
[&2] 

hi = 2 • f • sin (0i /2) 

[0 02 1 ]/c/a, f«U>X(Djgt*JBgl 01 «u 

^x^(oxmn (m \ 7*#m) , hi »*« (hi 7 
[0022] u^ot, cne>«*3i2ftc^4r 

hi ' =m • hi 

[0023] m*h5 (Dftwvte, mtm^^mtm 

[0 024] 
A. JBlSGiKffl 

H 1 Rtf B 2 « C CDlfcB^c £ * t - Al BARB 
0, H(E^U>y-4 0O*ffi6CJjSM6tmFM*«*fl' 

[0 0 2 5 ] H 3 h 1 OcDIES0r*^ o 
C©#»:x-* h 1 0«, EIB|{C7n-rJ:5{c, — JEtf ? 
^■Pa riBBSn/ca»<D3feaH8M 2*6ftor^4. 

XI 6ir«SE3nr*$0, *««l/-tf- 1 4 3&>£<D 

^<h3ft/cSL itiEBPl 2©7^-^t- 1 8£iIM 
ur*«IZ«:WK:Hj*#3#i* (Hi. 02) 0 7^- 



(3) m*2 7 1 0 5 1 9 

6 

«C«Jffia2 2©ji*ffi±tCiBB3nrc» 
£• fete, §3^e>to^J:^{C, ^feMoP 1 2#£j£36 

2*2-ooy;V-^(c^riBBLr(r^4 (02) . 
[0 02 6 ] H4»i/]>«**2 0 t^THTt*. « 

io /hm2o-cit mmm2 2ttiwm^^x2A 

JRjl^^ h 1 0^6**»Z iWttU— tf-t'-ALB 

1 3W»/h**« 2 o «c am $ titcm&, c <Dm^x&m 

2 0*6©U- tf*-fc?-ALB3 fc^WZiWfi^ 

[0 0 2 7 ] <hC6T\ C<Dj£ft*MBU>X2 4«, « 
HHK^T<fc5te3ft<DU>XLl , L2 , L3 

rfltjasnr*^ »ffii2 2W^tsif$n/cu 

Gi to. wm irnhzfrhoimm) ^rh i - tote 
t%, 

[0 0 2 8] 
[»3] 

hi ' -2 • f 24* tan <0i /2) 

[0 0 2 9] /c/ct, f 24^iLWmmo>X2 4<DM£l 

30 <DA£3£*#Z£>6<DW3hi *i|HBtCCf»*ml ( = 
f 24/ f 22) r»/jNStlTS[f*»KU>X2 4©«»M 
MFPi CcjS«3*i-5o *©ffiS««T©Ci*»6T? 

H4«c*jVr<fc3fc % (***Z^6cWfc*iK) 
hi r#*Z*cWTttU-- tf-tT-ALBi *ffi/h3fc3* 
^2 0CCAItr&£, «»ffl«2 2rJ5«3tifcU— tf 
-b^ALB2 *SflCigJffia2 2#k6MMUfiRlf 22/c^«t 

2 2«?K^6, 
[003 0] 
40 [«4] 

tan (^i /2) -hi / (2 • f 22) 

[0 0 3 1] •C«3*iSH«*«RSSE-«-S. ?<Dtc*b, C 
©S4^3(CfUtl>i, 
[0 03 2] 
[^5] 



50 
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hi ' -2 • f 24* hi / (2 • f 22) 
- C f 24/ f 22) hi 
= ml • hi 

[0 0 3 3 ] #f#6*i&. C(Dtc&, ft-At'^P 
ltt, **i-e*lS[»»»U>X2 4©«fflfJ^«BFPl 

ti>4»£cc©;m6<sbf p i tcttwsns. r>*-* 

1 8&itimmm2 2<DMgm&%?tiri,>2>m^, 
y'*-?' + ~mzM£MF p i *orti*« 

2 0 So 
[0 0 34 ] HlS^H2tc^-rj:^tc % TV*—i3fo 
*3*2S 3 0 tt*t/J\jfc*» 20i EHE^ »J>^4 0 <D|ffl 

>X32i, U>XLl0, Lu^e>tc&77*-M3E 
**3 4£T|ftSS3*rCl>*. C©77*-^m 
3 0 rii, X- A U > X 3 2 (DKfflMRj^iSaVB F P2~C 
T7*-*JkM£^3 4©HU»M*ffi<b--a3tiT:, ^ 

- A U > X 3 2 ©StflB^ffi^*^** 2 0 (DAL&m 

iu>X2 4©««j«^ffitBDF pi r—gcsns- 

T 7 * -Ufrjfc^m 3 4 ©tftfliftj&ffiK/^ttt* F 

ffl«2 2«cj:or— jS«c*a&, S6«c*©M[*»6©u- 
apsi*fc»^rfe«i/h*^*2 oo^saft*iw±rsc 

2 0 »6XWZ JC W ft U— !f- t'-ALB3^W 
WT4J:5fcLri>S©r. SfttmFM (ElSffi) Jb 

3 6>«:, c©HJ6«r», 01SO*02(C^-r<fc^ 
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ec , s u - if- tr- a f m *c*t u sauce 
m f Miasm? s c <t a*r * * o 

[0 03 6] B. 1^2^^ 
H5ttCO^CC**4v;U^^-AB«ae»!>*2 j| 
JSWSaK-rVffiHr**. C0&2Xtttt*s£19Ofe0l 
i*»<«JW*jftl* 1 AfWKu>X2 4 0ftt>D«: 
KMHII2 6#»l^ht^4jftt*4 B MT 

^IlB^3^/c2 0(7)j5ft^ffi^2 2, 2 6~Cf?tJ&3*lT*5 
0, h 1 0 3&>6<OU-1f-e-A*tt*ffl» 

22, 2 enB^cswuT^i^jtwiHi— mm<DTv 
* - xjiyt^m 3 0*^u r K&tm f m tc jhh l r i » 

So ft*J> ft»SM2 2®&£UEttf 2 2 <btt«Btt2 
eolfcsiEBtf 2 6<h»Sft^r*50 k £#*fl2u>x 
2 4O«to0^SSP»ffi»2 6*fl|^fc*B^fcfc k 01* 
ffc0!<blQ»Cc. ^WiZtc^fftU-if-tf-ALBi * 
I/h36?*2 0«:A»tii. »5©IH«*fflfit,fc*J 
20 hitffoZ tcWf ft U-lf- tf— A L B 3 #»/J\#** 2 

So 

[0037] ©fis (ftmzfrhvytmm) hi 

r*«Z{C^fftU-1f-t-A^j®/J^^2 O^CA 
St-TSi, ±E»9i©J:9CC«4©K«3Wiatfl[-r*. — 
8flM^2 eccfa^TfeHSKc. 

[0 0 3 8] 
[2*6] 

tan (0i /2) -hi ' / (2 • f 26) 

30 

[0 0 3 9] T*3tiSH«3Wfltftr4. ^(Dtcft. 
[0 04 0] 

[$fc7] 

hi ' -2 • f 26* tan (Si /2) 
= 2* f 26 ♦ hi / C2» f 22) 
= C f 26/ £ 22) hi 



[0041] #»e>*is. -ecD/c^ k ccom2^jfi0jfc 

N|/hX^X2 O&CioTlf t-Ab'^Pa 
r7ic®^^*> h 1 0^6ffiS*3n/cU-1f b*-ALBl 
*fcT ^rj(«I«2 6 ©«fflMt05fflF Pi CCM^ 

[0 042] C. ^3HSSF'J 
±ia^5fe^r«, »/J»jfc^»2 0 ^rlS®l®^2 2 <hSlf* 
9*SJU>X2 4rii^U/cO (»1HJS«) , 2^0i 

50 mmm2 2, 2 6Tmtc^ (^2h^ct) m 
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;u*06 6c^rj:5*c«a«2 8 tm^nmrn u>x 

[0 04 3 ] ytmZlCWjmi'-' !f-t-ALBl *9c 

Bl<D*MZ^6©56i»W«:hi <fc U £Rffigi2 8rJS 
MSftfcU-1f-fcr«-ALB2 #}H*Z*»ttS±*© 
HK*0i cLT^i, 9cM^2 8(Dl4SJ:^^OSWb 
— If — fcf— AL B2 « 

[0 044] 

[$fc8] 

sin (0i /2) - hi / (2 • f 28) 

[0 045]/c/cl, f 28imwm 2 8 ®&£Effc T* 

12- L 14-CtftS 3 ft fcl££titfl*HtJ U >X 2 9 « 
[0 04 6] 
[^9] 

hi ' -2 • f 29-sin (Si /2) 

[0 04 7] tctcL, f 29«^S:ftft*fiJU>X2 9CD 
MbttlBII. hi ' ««jE*ft»»U>X2 9*6©U- 

[0 048] 
C*l 03 

hi ' -2 • f 29* hi / (2 • f 28) 
= ( f 29/ f 28) • h i 

= m3 • hi 

[0 04 9] #»6*i4. «±©<fc5K:* COWWIt? 
««®^2 8<t^S:f*^*f»U>X2 9©ffl^r«l 

atii!OJR«*«fi[#ft»iBu>X2 9r^itr, H/h 

[0 0 5 0 ] fefc, »3sa6«r». «/hae*»2 o * 
i*< isc«i2ie»«t«tag«t?* 

[005 1 ] D. SUHtfcffll 

s 0 trmi&mtox, mimmm^mmmm2 2 
s<DK*t u c ©m 4 njfi^ir «fife«»ffia 2 2 <d— an, 

f ft 4>&^M£i 2 2 CDi# PA^6Wc««2 2aS: 



(5) «Fit2 7 1 0 5 1 9 
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M/BUTl>*j£a«*tf e>ft£ 0 fc*s, CCD£fl*iS2 2a<£> 

ttj iftfSCi*6, HT©«fflri*C©lM©*» 

[0 0 5 2 ] 35 ft:. *2*BB 1 CO»4*U6«T«Ji 
>Wfi**2 0©3W*Zl &T7*-#JWI^*3 0©* 

10 ttttl^, W«-rU]ft!»ffi«2 2 a«ffiC^«6CC»ff 

JW6*»3 0O—»L/3WBiiL/tt^Ciitt4. CftK 
»U c©»4S9S08rw\ H8tc^-r<fc^cc, 

r«/J\**3fi2 0^6©U-1f-^ALB3 
[0 0 5 3] mi Ccfcl^r, 5 0 «S!l^3Ej6rrniYCc^tt 

#»ut~* mo, #B*ruft®i 

20 ffi«2 2 a, SE#*f^U>X2 4. Jr0jgU5^-5 
2, X-AU>X32, flrOigt/S 7-5 

^-^5 orcB^sftr. fen^* KjWKjassftrt* 

-So S/c, C©K»^5f RcttfglHSflt (H^SBS) 
ROftW6tit:*jo, c©^«*cc<fcoTiE»'^ f 
*Blj£**lSlYCc«tt-r * Ci^t^J; 5 tc«g;&£ft 
rc^s. x-Au>X3 2icKo(g^iii 

r-s/c«>©^;ux^- 5 6 ttv htxx \,>z e 

[ 0 0 5 4 ] m 9 «56iffiSP 1 2 ©K^JIIBffi&^r^ffiH 
30 T'*>£ 0 I^H^^fcfc^^:, JcM^^y b 1 Otcfcl^T 

ES±"T ^ < X CC ffi L r 

(Mf^Ps ) / <jfc¥«©{g*M) 

[0 05 5 ] C©J:9«:«St3tiyfcv;l/^^AaaeK 

{re**, jfeiB^^^ h i o^6a**fsn/c3fe*fczi ^ 
4*^Lr-ea>SH«jiiuaBFPi fc»*snr, r^- 

^t-18^«(ifb Wmwm 2 2a © j»^M±CCiBa 

$nri^cDr % ^(DffiF Pi ±.i<ctpT$& (t^-^ + 

3»«r»WLfc<t5«:jl6«»l 2*6©U— tf-f-A 
LBl©3WK(C»L/a50M«4»jar*Or, ^PbI 

Wrw»©4i|ffl«3WffiFPi±ec»«3hs 0 fit, 
wsmxmbsti. ®&isv>#-4 ottcmsttvhti 



(6) 

n 

[0 o 5 6 ] tLLcDcfc5&c, H4^Wcfcc^rfc, m 

immmtmmicftm^- v f i o*p6©u— tf-e- 

ALBl ZfttMWM2 2 ££{*#*i£U>X2 

t5^riSlW6IFPl CC*r^£0J&U 

7 ? * - ^)iyt^ 3 0 tC <£ o T flfe*«f4 F M±tCJ»« 

[0 0 5 7 ] ttfc. ±fB»4H»«lr«, T^-^f- 

^(c«, a i otc^f <£5&c *^ftu-if-i4^e 
n/cu-tf-t^-ALBi 5*sc!Bjffia2 

& U >X 2 4 £3*8 L/c U -If- tT- A L B 3 CD fc*- A 
Sft«KU>X2 4(Df»^fflF P 1± 

icftmztiZo tlTEiatcLr, 7:7*-#;u*^3 

[0058] ^;u^tr-AS^»a*fliflE-r4± 
rr ^ 3 0 {j^flf^ajR-ctt^ < , 0 

1 1 CC^*r<fc^tC, MOi, B«?S2 

0i©^rMiri>j:< 4 c©i#^£{*S«£u>X2 
4©«fltt&jgfflFPi COBjfcWSFM (3B»S) 

[0 0 5 9] 7:7*-#>^^3 0£, HI 30 

2&C7jrr<£MC, X-AU>X3 2CD^^<j:oTlf^L 

P 2CC®^«f4 F M£iBBT £ . 

[0060] £/c ±tao^is^r«, x- a u>x 

^3 4CDmifflfJ^ai^-a$^T, TV * -^-tfJVyt 

(mft »i3Uli«r»u>X3 2. 
3 4*JR^-TS) *«7 7 * - 4 C 4 

^ftrtt&<, 3K?S3 0^ftiir77^-^l/ 40 

[0061] e. m^mmm 

[0 06 2] c©3fcaa:x~? h 1 0W *z«*U— tf 
-If- 6 2#ER^6tl. BttU-lf-6 22»6©1#© 50 



«f«P2 7 1 0 5 1 9 
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U-1f-tr-ALB4 ^t-AX^'J * £-6 4CCAW 

»j v 1 o^6>»^*^*2 otcifij^Tmstsna. & 

*J, HftU-1f-6 2©R*>0tc^U-1f-gE4fflli 

[0 06 3 ] C GD^JSWT 0 1 3 CCthTJ: 5 CC, gl 
lHH«©7^-f t-1 8&C»j£T&ffiKK:tf-A'J; 

U-lf- t'-ACDfc'-A^X* h«F Pi , FP2& 

-^a«*i^tmFMcciMkraci3&sr*4. 
»^***2oacjpr7*--*^***3 0ttHi 

[0 0 64] fcfc, e-A^^y **-6 4*fflC»fcli 
^ #§0U-1f-fcf-A(Dtf--A^XX hCDJfr&ftgfcfc 

[0 0 6 5 ] F. Jfi6^5£0iJ 

c©»wi*ni(©i^fc«of*w6*ifc«**mF 

MCC JSHT 4 2 ^OKKCC & C L ffiT # 4 . 

[0 06 6 ] S14^ CCD£-f ^©-v^^fc'-Afe^ 

TS*ib^7 2<Drtaffi{caBfe«»4FM*5»»3nri^ 
5. W^7 2(Di$WiSCL±iC, 

■CLi?ff6fi«BWT4BlK5 7-7 4j^-»© 
7 1/-A7 6, 7 6K:*fLlH£affitC^SnrC^. 
*<Z>iBE5^-7 4fci % 7 84^UT*-^-8 

oiti^ntfei -t-^-8 o^Htesbmcjc&or 
$^-7 43W@e^ij:5cc*jsRsnrti*. *fc, s 

(g 5 ^ — 7 4 <DT* (ig^C «@S S7-78^7l/-A 

7 eccHsestiro*. 

[0 0 6 7 ] 7 6©ffl^-Wi>8 2 

»Cca9S3tifc*-*-8 6*HK3tt4i. C©t^- 
A-^y F 8 43fts*f-f F88, 8 8CC27V KStift3W6«l 

[0 06 8 ] C©tr-A-%y K8 4±CCttitft5 r yXA 



(7) 
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©U--y-fcf-ALB#K#tS*vt\ fc^-A^y F8 4 
±©£#U>X9 2CCASt£tii. C©SI3teU>X9 2 
^€>C0U-1f-e-A«g5E5 5-7 8&£>'[pIIk5 5- 

7 r mffim f m tcmm 

[0 06 9 ] L/cjO^T, *-*-8 0«riK«bOTHIte 

-2-8 6£J§l«jLTfc:-A^ K8 4«:Bl^^rrfilY 

JSiBT&C 10 
[0 0 7 0 ] G. S57HifeW 
01 5 5i, C<D^CC^ev;U^tf-A|B«^g(D^ 

0, W»ri/tt«n»2 2iS[ff»»U>X2 4^6«C 
*»/J>j6*3R2 0. 2ft(DU>XLl8, Ll9*>6&ST 

^ * - * 3 o jst&mmm 1 2 2 zmn u 2 * 

tcWCC"** h;U*3t^£fcfc<DXY*7"-^ 10 0*f 

[0 0 7 1 ] CG^flK:*—? h 1 ot», r^^>u- 20 
1f-l 1 0#>6<DU-1f-tf-ALB5 1 

1 2»tf*r9iIU5^-l Umtt-Axyj^ 
jri *©-*#SK»3h*— * 

(Dtf-AX^y -^11 6*2IUc^ia7- 1 1 

10W l#<DU-1f-fcf~ALB5 ^2*CDWf U 

-if-t-ALB6, LB7 K#«3ftfcfjL -en-en 

«f^*^3R2 0CCfiJ»ra»3tiS. fc*5, P30^CD0 

7n*snsofc#. t-Ax^'y 1 i6i^7-i 1 

tf-A*:7'l> * £ 1 1 6 £ 5 5- 1 1 8©HIIH* 
PIILrM^^7 h 1 0fl>6<DU-1f-t:*-ALB6 
, LB7 W-Af^Pa ^It^Ci^t't^ 

[0 0 7 2 ] h 1 0^60 if — t'-AL 

B 6 , L B 7 ttff'M&¥X rBf5Efl[«CC*IH 
mZBf&L, 3 6CC»0jIL5^-1 2 0rJK#3ftT 
r7*-*«?S3 0&CA*t3ft£ o fit, COT 

ta/MtitxYx^i;i o b±©aBSia^i 2 2*c 

*S{£3ft£„ C<D^Jl<*fc:-A8Bii^HK±tt«* MS 
B»l 2 2«C»Or v RIDHi««Bf5eoi8IIB'C, «A« 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. % H » 0 *» 1 ' 

CLAIMS — — _ _ 

(57) [Claim(s)] ~~ ~~" 

[Claim 1] The multi-beam recording device which is a multi-beam recording device 
which is equipped with the light source unit which generates two or more light 
beams, and reduction optical system, and irradiates two or more light beams from 
the aforementioned light source unit through the aforementioned reduction optical 
system at a recording surface, and is characterized by the focus of the 
aforementioned reflecting mirror and the focus of the aforementioned optical 
element being in agreement while the aforementioned reduction optical system 
consists of a reflecting mirror which has power, and an optical element which has 
power. 

[Claim 2] The multi-beam recording device according to claim 1 whose 
aforementioned optical element the aforementioned reflecting mirror is a parabolic 
mirror and is a stereographic-projection lens. 

[Claim 3] The multi-beam recording device according to claim 1 the 
aforementioned reflecting mirror and whose aforementioned optical element are 
the parabolic mirrors from which a focal distance differs, respectively. 
[Claim 4] The multi-beam recording device according to claim 1 which the 
aforementioned reflecting mirror is a spherical mirror and is a solid angle [ optical 
element / aforementioned ] projection lens. 

[Claim 5] The multi-beam recording device according to claim 1 to which afocal 
optical system was formed between the aforementioned reduction optical system 
and the aforementioned recording surface, and only predetermined distance shifted 
the optical axis of the aforementioned afocal optical system in parallel to the 
optical axis of the aforementioned reduction optical system. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION ~ ~~ " 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the multi-beam recording device 

which irradiates two or more light beams at a recording surface 

[0002] 

[Description of the Prior Art] Drawing 16 is drawing showing the conventional 
multi-beam recording device. This multi-beam recording device consists of two or 
more light source sections (however, only the one light source section 12 is 
illustrated on a drawing) arranged at equal intervals mutually, reduction optical 
system 20 which consists of lenses L20 and L21, a zoom lens 32 which consists of 
lenses L22-L24, and afocal optical system 34 which consists of lenses L25 and 
L26, as shown in this drawing. 

[0003] This light source section 12 is equipped with semiconductor laser 14, and 
as it is made a parallel ray by the collimator lens 16, and the laser beam from the 
semiconductor laser 14 passes an aperture 18 further and becomes parallel to an 
optical axis Z, incidence of it is carried out to the reduction optical system 20. In 
this reduction optical system 20, since the posterior focus of a lens L20 and the 
anterior focus of a lens L21 are in agreement and it has become the so-called 
afocal system as shown in drawing 16 , from the reduction optical system 20, 
outgoing radiation of the laser beam parallel to an optical axis Z is carried out And 
after variable power of the laser beam by which outgoing radiation was carried out 
from this reduction optical system 20 is carried out to a suitable scale factor with 
a zoom lens 32, it is condensed by the focal plane FP3 through the afocal optical 
system 34, and it is irradiated on the recording surface RS arranged on a focal 
plane FP3. Since it was perpendicular, even when the distance of a focal plane FP3 
and a recording surface RS is changed to a focal plane FP3, the chief ray of each 
laser beam does not receive scale-factor change, but highly precise drawing is 
possible for it. 

[0004] Moreover, about the laser beam from other light source sections which omit 
illustration as well as the above, it irradiates on a recording surface RS and two or 
more beam spots are simultaneously formed on a recording surface RS 
[0005] 

[Problem(s) to be Solved by the Invention] The conventional multi-beam recording 
device is constituted as mentioned above, and if you are going to make it increase, 
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the number, i.e., number of channels, of the beam spot formed in a recording 
surface RS at once, it needs to enlarge a lens more. That is, in the conventional 
example, as shown in this drawing, in order to increase the number of channels, the 
light source section 12 will have to be extended in the perpendicular direction to 
an optical axis Z, consequently it will be necessary to enlarge a lens L20 
corresponding to the extension. Therefore, there was a problem that the cost of 
the problem that the aberration of a lens L20 gets worse, or a lens L20 increased. 
[0006] Moreover, in order to make size of a multi-beam recording device small by 
the miniaturization of the optical system of drawing 16 . it is the focal distance fO 
of a lens L20. Although it is necessary to shorten and to shorten the optical path 
length, it is a focal distance fO. When shortened, the f number of optical system 
becomes small and will take more lenses to secure the same optical-character 
ability as the optical system of drawing 16 . Consequently, although the optical 
path length itself becomes short, its composition lens number of sheets will 
increase, and equipment cost and a weight will increase. 
[0007] On the contrary, if the point of composition lens number of sheets is 
thought as important and composition number of sheets is reduced, optical- 
character ability will deteriorate and various aberration will occur. Therefore, the 
light source section 12 becomes uneven, the mutual interval, i.e., the beam pitch, 
of the beam spot irradiated by the recording surface RS via optical system, in spite 
of being arranged at equal intervals mutually, or a beam-spot configuration gets 
worse. Since the chief ray of each laser beam becomes still less more nearly 
perpendicular to a focal plane FP3, if the distance of a focal plane FP3 and a 
recording surface RS is changed, scale-factor change (change of a beam pitch) will 
arise, and drawing quality will deteriorate. 

[0008] Even when it is made in order to cancel the above-mentioned technical 
problem, and the number of channels is increased, it is compact, and this invention 
aims at moreover offering the multi-beam recording device which can be drawn 
highly precise by the low cost. 
[0009] 

[Means for Solving the Problem] Invention of a claim 1 is equipped with the light 
source unit which generates two or more light beams, and reduction optical 
system, and it is making the focus of the aforementioned reflecting mirror, and the 
focus of the aforementioned optical element in agreement [ are the multi-beam 
recording device which irradiates two or more light beams from the aforementioned 
light source unit through the aforementioned reduction optical system at a 
recording surface, and ] while constituting from a reflecting mirror which has power 
for the aforementioned reduction optical system, and an optical element which has 
power, in order to attain the above-mentioned purpose. 

[0010] Invention of a claim 2 constitutes the aforementioned reflecting mirror from 
a parabolic mirror, and constitutes the aforementioned optical element from a 
stereographic-projection lens. 

[001 1] Invention of a claim 3 constitutes the aforementioned reflecting mirror and 
the aforementioned optical element from a parabolic mirror from which a focal 
distance differs, respectively. 

[0012] Invention of a claim 4 constitutes the aforementioned reflecting mirror from 
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a spherical mirror, and constitutes it from a solid angle [ optical element / 
aforementioned ] projection lens. 

[001 3] Invention of a claim 5 formed afocal optical system between the 
aforementioned reduction optical system and the aforementioned recording 
surface, and only predetermined distance has shifted the optical axis of this afocal 
optical system in parallel to the optical axis of the aforementioned reduction 
optical system. 
[0014] 

[Function] In invention of a claim 1 , while reduction optical system consists of a 
reflecting mirror which has power, and an optical element which has power, the 
focus and the focus of an optical element of the reflecting mirror are in agreement, 
and an afocal system is formed. Since especially a reflecting mirror can 
manufacture a highly precise thing easily, it can constitute the reduction optical 
system which has the outstanding optical-character ability from a low cost. 
Moreover, it is a diameter of macrostomia and what has the small f number is 
obtained easily. 

[001 5] The aforementioned optical element is thetai about the incident angle to 
the lens L of a light beam, as it is shown in a stereographic-projection lens, i.e., 
drawing 1 7 , by invention of a claim 2, while the aforementioned reflecting mirror 
consists of parabolic mirrors. It carries out and is hi about image quantity. It is 
[001 6] when it carries out. 
[Equation 1] 

hi -2 • f Man (0i /2) 

[001 7] however, f consists of a focal distance of a lens, and a lens which has the 
image quantity property come out of and expressed 

[0018] The aforementioned reflecting mirror and the aforementioned optical 
element are constituted from the parabolic mirror from which a focal distance 
differs, respectively by invention of a claim 3. 

[0019] While the aforementioned reflecting mirror is constituted from invention of a 
claim 4 by the spherical mirror, it is a solid angle [ optical element / 
aforementioned ] projection lens, [0020]. / Le., 
[Equation 2] 

hi -*2 • f • sin (<9i /2) 

[0021] however, f — the focal distance of a lens, and thetai The incident angle 
(see drawing 1 7 ) to a lens, and hi It consists of image quantity (see drawing 1 7 ) 
and a lens which comes out and has the image quantity property expressed. 
[0022] therefore — these claims 2 or 4 — an optical axis — parallel — moreover 
— the beam-of-light quantity from an optical axis — hi If incidence of the light 
beam is carried out to the reduction optical system, as for hi -m-hi, however m, 
beam-of-light quantity hi ' from [ from the reduction optical system ] an optical 
axis will satisfy the scale factor of reduction optical system, and the relation come 
out of and expressed, and, moreover, outgoing radiation of the light beam parallel 
to an optical axis will be carried out. 

[0023] In invention of a claim 5, it has afocal optical system further between the 
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aforementioned reduction optical system and the aforementioned recording 
surface. In addition, as for the optical axis of this afocal optical system, incidence 
of the whole light beam by which only predetermined distance is shifted in parallel 
and outgoing radiation was carried out from reduction optical system is carried out 
to the whole plane of incidence of afocal optical system to the optical axis of the 
aforementioned reduction optical system. 
[0024] 
[Example] 

A. 1 st example drawing 1 and drawing 2 are the plans and side elevations showing 
the 1 st example of the multi-beam recording device concerning this invention. The 
light source unit 1 0 which generates the laser beam of plurality [ recording 
device / multi-beam / this ], It consists of reduction optical system 20, afocal 
optical system 30, and a rotating cylinder 40. Making main scanning direction X 
rotate a rotating cylinder 40, where sensitive material FM is twisted around the 
front face of a rotating cylinder 40 By moving in the direction Y of vertical 
scanning which the laser beam from the light source unit 10 is synchronized with 
rotation operation of a rotating cylinder 40 through the reduction optical system 20 
and the afocal optical system 30, and intersects perpendicularly with main scanning 
direction X mostly, a desired picture is drawn to the sensitive material FM. 
[0025] Drawing 3 is the front view of the light source unit 10. This light source unit 
10 is constant pitch Pa, as shown in this drawing. It consists of two or more 
arranged light source sections 12. After it consists of semiconductor laser 14 and 
a collimator lens 1 6 and the laser beam from semiconductor laser 1 4 is made a 
parallel ray by the collimator lens 16, each light source section 12 passes the 
aperture 18 of the light source section 12, and outgoing radiation is carried out in 
parallel with an optical axis Z ( drawing 1 , drawing 2 ). The aperture 1 8 is arranged 
on the focal plane of a parabolic mirror 22. In addition, although it is arranged so 
that drawing 3 may show, and the light source sections 12 may overlap partially 
mutually about main scanning direction X, this is for preventing that the so-called 
scanning crack which the scanning line which adjoins from restrictions of the 
mechanical size of the light source section 1 2 leaves arises. Moreover, in order to 
prevent mechanical interference with the reduction optical system 20, in this 
example, the light source section 1 2 was divided into two groups, and is arranged 
( drawing 2 ). 

[0026] Drawing 4 is drawing showing the reduction optical system 20. It is arranged 
so that those foci of the stereographic-projection lens [ a parabolic mirror 22 and ] 
24 may correspond in the predetermined position A, and the afocal system 
consists of reduction optical system 20. Therefore, laser beam LB1 parallel to the 
light source unit 10 to the optical axis Z When incidence is carried out to the 
reduction optical system 20, it is the laser beam LB3 from this reduction optical 
system 20. It becomes parallel to an optical axis Z. 

[0027] by the way, this stereographic-projection lens 24 is shown for example, in 
this drawing — as — three lenses L1. L2, and L3 Laser beam LB2 which is 
constituted and was reflected by the parabolic mirror 22 the incident angle to the 
stereographic-projection lens 24 — thetai ** — the time of carrying out and 
making image quantity (beam-of-light quantity from an optical axis Z) into hi ' — 
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[0028] 
[Equation 3] 

hi ' -2 • f 24*tan {6i /2) 

[0029] however, f24 has the focal distance of the stereographic-projection lens 24, 
and the image quantity property come out of and expressed Therefore, it is the 
height hi from the size and optical axis Z of an aperture image of the light source 
unit 10 by the reduction optical system 20. It is simultaneously reduced for a scale 
factor ml (=f24/f22), and is the posterior focal plane FP1 of the stereographic- 
projection lens 24. Image formation is carried out. The reason is from the following 
things. As shown in drawing 4 , it is the object quantity (beam-ofHight quantity 
from an optical axis Z) hi. Laser beam LB1 parallel to an optical axis Z Laser beam 
LB2 reflected by the parabolic mirror 22 when incidence was carried out to the 
reduction optical system 20 It is angle thetai about the position A which separated 
only the focal distance f22 from the parabolic mirror 22. It passes. At this time, it 
is [0030] from the optical property of a parabolic mirror 22. 
[Equation 4] 

tan (6»i /2) -hi / (2 • f 22) 

[0031] It comes out and the relation expressed is materialized. Therefore, it is 
[0032] when this several 4 is substituted for several 3. 
[Equation 5] 

hi ' -?2 - f 24 * hi / (2 • f 22) 
- Cf24/f22) hi 
= ml » hi 

[0033] *++*+++**+. For this reason, ** beam pitch Pa Laser beam LB1 by which 
outgoing radiation was carried out from the light source unit 1 0 It is the posterior 
focal plane FP1 of the stereographic-projection lens 24, respectively. It is 
condensed and is the field FP1. The middle image of an aperture 18 is formed at 
equal intervals upwards. In addition, only when the aperture 1 8 is arranged on the 
focal plane of a parabolic mirror 22, image formation of the aperture image is 
carried out to a focal plane FP1. When the aperture 18 has shifted from the focal 
plane of a parabolic mirror 22, an aperture image shifts from a focal plane FP1, and 
the amount of gaps is decided by longitudinal magnification of the reduction optical 
system 20. 

[0034] as shown in drawing 1 and drawing 2 , the afocal optical system 30 is 
formed between the reduction optical system 20 and a rotating cylinder 40 — 
having — **** — lens L4 -L9 from — it consists of a becoming zoom lens 32 and 
afocal optical system 34 which consists of lenses L1 0 and L1 1 In this afocal 
optical system 30, the posterior focal plane of a zoom lens 32 is in agreement with 
the anterior focal plane of the afocal optical system 34 in respect of FP2. and the 
afocal system is formed as a whole. And the anterior focal plane of a zoom lens 32 
is the posterior focal plane and field FP1 of the stereographic-projection lens 24 of 
the reduction optical system 20. While it is in agreement, it is constituted so that 
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sensitive material FM (recording surface) may be located in the posterior focal 
plane of the afocal optical system 34. For this reason, field FP1 By the afocal 
optical system 30, it is reduced for a suitable scale factor and the formed middle 
image (aperture image) is formed in sensitive material FM as an aperture image 
(beam spot). Therefore, the beam spot on sensitive material FM is arranged at 
equal intervals, that is, a beam pitch becomes uniform. 

[0035] as mentioned above — according to this example — two or more laser 
beams LB1 of the light source unit 10 Since it brings together in one point and is 
made to carry out outgoing radiation of the laser beam from the point by the 
parabolic mirror 22 from the reduction optical system 20 through the 
stereographic-projection lens 24 further, even when the number of channels is 
made to increase, enlargement of the reduction optical system 20 can be 
prevented. That is, the manufacturing technology of a parabolic mirror 22 is already 
established, and it is one and is a diameter of macrostomia, and even if it moreover 
sees the processing side of a parabolic mirror 22 from the point which can create a 
highly precise thing by the low cost easily, and the point that the f number is small 
it is still more advantageous in respect of the miniaturization of equipment, and 
low-cost-izing. Moreover, it is the laser beam LB3 parallel to an optical axis Z from 
the reduction optical system 20, maintaining several 5 relation. Since it is made to 
carry out outgoing radiation, the beam pitch on sensitive material FM (recording 
surface) becomes uniform, and highly precise drawing is possible. Furthermore, in 
this example, as shown in drawing 1 and drawing 2 , since a perpendicular irradiates 
mostly to sensitive material FM, even if each laser beam is the case where 
sensitive material FM moves along with an optical axis Z, it cannot receive scale- 
factor change but can be drawn with a sufficient precision to sensitive material 
FM. 

[0036] B. 2nd example drawing 5 is the plan showing the 2nd example of the multi- 
beam recording device concerning this invention. The point that this 2nd example 
is greatly different from the 1 st example is a point that the parabolic mirror 26 is 
used instead of the stereographic-projection lens 24. That is, while the reduction 
optical system 20 makes those foci in agreement at Point A, it consists of two 
parabolic mirrors 22 and 26 by which opposite arrangement was carried out, and 
the laser beam from the light source unit 10 is reflected one by one by parabolic 
mirrors 22 and 26, and sensitive material FM is irradiated through the afocal optical 
system 30 of the same composition as the 1st example. In addition, it is the laser 
beam LB1 parallel to an optical axis Z like [ when it differs from the focal distance 
f22 of a parabolic mirror 22, and the focal distance f26 of a parabolic mirror 26 and 
a parabolic mirror 26 is used instead of the stereographic-projection lens 24 ] the 
1st example. When incidence is carried out to the reduction optical system 20, it is 
the laser beam LB3 parallel to an optical axis Z, satisfying several 5 relation. 
Outgoing radiation is carried out from the reduction optical system 20. Below, the 
reason is explained. 

[0037] For example, object quantity hi (beam-of-light quantity from an optical axis 
Z) If incidence of the laser beam parallel to an optical axis Z is carried out to the 
reduction optical system 20, several 4 relation will be materialized like the above- 
mentioned explanation. On the other hand, it sets to a parabolic mirror 26 and is 
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[0038] similarly. 
[Equation 6] 

tan (0i /2) -hi ' / (2 • f 28) 

[0039] It comes out and the relation expressed is materialized. From several 4 and 
several 6 [to 0040 [ therefore, ]] 
[Equation 7] 

hi ' -2 • f 26 • tan (6i /2) 
= 2 • f 26 • hi / (2 • f 22) 
- (f28/f22) hi 
-rn2 - hi 

[0041] **********. Therefore, it also sets in this 2nd example and is the beam 
[ optical system / reduction / 20 ] pitch Pa. Laser beam LB1 by which outgoing 
radiation was carried out from the light source unit 10 It is the posterior focal 
plane FP1 of a parabolic mirror 26 at a ** pitch. Since image formation is carried 
out, the same effect as the 1st example of the above is acquired 
[0042] C. in the 3rd example above-mentioned example, the reduction optical 
system 20 is constituted from a parabolic mirror 22 and a stereographic-projection 
lens 24, or consists of (the 1 st example) and two parabolic mirrors 22 and 26 — 
**** (the 2nd example) — for example, as shown in drawing 6 , it is possible to 
also constitute from a solid angle [ spherical mirror / 28 ] projection lens 29, and 
the same effect as the above-mentioned example is acquired by making both focus 
in agreement at Point C The reason is explained below. 

[0043] Laser beam LB1 parallel to an optical axis Z When incidence is carried out 
to a spherical mirror 28, spherical aberration occurs from the optical property of a 
spherical mirror. Here, it is hi about the beam-ofHight quantity from the optical 
axis Z of the incidence laser beam LB1. Laser beam LB2 which carried out and 
was reflected with the spherical mirror 28 It is thetai about the angle when 
crossing an optical axis Z. When it carries out, it is the reflective laser beam LB2 
from the property of a spherical mirror 28. [0044] 
[Equation 8] 

sin (01 /2) -hi / (2 ♦ f 28) 

[0045] however, as for f28, the focal distance of a spherical mirror 28 and the 
relation come out of and expressed are materialized On the other hand, the solid 
angle projection lens 29, such as having consisted of three lenses L12-L1 4, is 
[0046]. 
[Equation 9] 

hi ' -2 • f 29 -sin (0i S2) 

[0047] however, in f29, it comes out and the focal distance of the ******** 
projection lens 29 and hi ' have the beam-ofHight quantity of the laser beam from 
the ******** projection lens 29, and the optical property expressed Therefore, it 
is [0048] when several 8 is substituted for several 9. 
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[Equation 10] 

hi ' -2 • f 29» hi / (2 • f 28) 
- <f 29/f-f 28) ♦ hi 
= mS • hi 

[0049] +++++++++*. As mentioned above, in this example, since it gives with the 
solid angle [ aberration / contrary to the aberration which filled several 10 relation 
with the combination of the solid angle / spherical mirror / 28 ] projection lens 29 
and was generated with the spherical mirror 28 ] projection lens 29 and is made to 
carry out cancellation out of the aberration as the reduction optical-system 20 
whole, a good optical property is acquired. 

[0050] In addition, in the 3rd example, since it is almost the same as that of the 
1st and 2nd examples, the composition of others except the reduction optical 
system 20 is omitted about the composition and explanation of operation. 
[0051] D. 4th example drawing 7 and drawing 8 are the perspective diagrams and 
plans showing the 4th example of the multi-beam recording device concerning this 
invention, respectively. There are two points that this example is greatly different 
from the 1st example. In the 1st example, a part of parabolic mirror 22 and the 
point of using field 22a which separated also from it from the main shaft PA of a 
parabolic mirror 22 are first mentioned by this 4th example to using the portion 
covering the upper and lower sides of an optical axis except for the center section 
of the parabolic mirror 22 as the 1st point. In addition, from "shaft **(ing) the 
parabolic mirror which consisted of only this field 22a generally, and calling 
parabolic mirror", by the following explanation, a shaft ** the parabolic mirror of 
this mode and calls it parabolic mirror. 

[0052] Moreover, the 2nd point is the optical axis Z1 of the reduction optical 
system 20 at this 4th example. Optical axis Z2 of the afocal optical system 30 It is 
the point that only predetermined distance deltaY is shifted in parallel with the 
direction Y of vertical scanning. Of course, even if it made both optical axis in 
agreement like the 1 st example ( drawing 1 ), when a shaft is **(ed) although there 
were especially no problem and bird clapper on real use and parabolic mirror 22a is 
used, it is the laser beam LB3 from the reduction optical system 20. Some afocal 
optical system 30 will be penetrated. On the other hand, by shifting an optical axis 
in this 4th example, as shown in drawing 8 , the afocal optical-system 30 whole is 
used and it is the laser beam LB3 from the reduction optical system 20. Since it is 
made to lead to sensitive material FM, afocal optical system 30 can be used more 
as a compact. 

[0053] In drawing 7 , it is the base where 50 can move in the direction Y of vertical 
scanning freely, and by the support electrode holder with which the light source 
unit 1 0 and a shaft are **(ed), and parabolic mirror 22a, the stereographic- 
projection lens 24, the clinch mirror 52, a zoom lens 32, the clinch mirror 54, and 
the afooal optical system 34 omit illustration, it is fixed to the base 50 and the 
recording head is formed. Moreover, the drive (illustration ellipsis) is attached in 
this recording head, and it is constituted so that a recording head can be moved in 
the direction Y of vertical scanning with this drive. Furthermore, the stepping 
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motor 56 for adjusting the scale factor to a zoom lens 32 is attached. 
[0054] Drawing 9 is the plan showing the array relation of the light source section 
12. As shown in this drawing, it sets to the light source unit 10, and they are the 
pitches [ sections / light source / 1 2 / two or more ] Pa. It is arranged two- 
dimensional. However, it is related with main scanning direction X like the 1st 
example that a scanning crack should be prevented, and is /(scanning pitch PS) 
(the scale factor M of optical system). 

It is arranged so that * ******* **** and each other may be overlapped partially. 
[0055] thus, in the constituted multi-beam recording device Optical axis Z1 by 
which outgoing radiation was carried out from the light source unit 1 0 Two or more 
parallel laser beams LB1 After it **(ed) the shaft and being reflected by parabolic 
mirror 22a, respectively, The stereographic-projection lens 24 is minded and it is 
the posterior focal plane FP1. Since it is condensed, an aperture 18 ** a shaft and 
it is arranged on the focal plane of parabolic mirror 22a, it is the field FP1. A middle 
image (aperture image) is formed upwards. Here, the image quantity of each middle 
image is the laser beam LB1 from the light source section 12, as the 1st example 
explained. Since several 5 relation is satisfied to beam-of-light quantity, an at 
equal intervals and multiple middle image is a field FP1. It is formed upwards. And it 
is reduced for a suitable scale factor by the afocal optical system 30, and these 
middle images are formed as an image (beam spot) on the sensitive material FM 
(recording surface) twisted around the rotating cylinder 40. 

[0056] As mentioned above, it sets in the 4th example as well as the 1 st example, 
and is the laser beam LB1 from the light source unit 10. It is a field FP1, satisfying 
several 5 through a parabolic mirror 22 and the stereographic-projection lens 24. 
Since a middle image is formed and it is made to carry out image formation on 
sensitive material FM with the afocal optical system 30 further, the same effect as 
the 1 st example is acquired. 

[0057] In addition, an aperture 18 is not an indispensable component although the 
4th example of the above explained the case where an aperture 18 was used. 
Laser beam LB1 which carried out outgoing radiation from semiconductor laser 14, 
and was further made into the parallel ray at the collimator lens 16 as shown in 
drawing 10 when an aperture was not prepared It is reflected by the parabolic 
mirror 22 and a beam waist is formed in the focal position D. Since this position is 
an anterior focal position of the stereographic-projection lens 24, the beam waist 
of the laser beam LB3 which passed the stereographic-projection lens 24 is 
formed on the posterior focal plane FP1 of the stereographic-projection lens 24. A 
beam waist is formed on the sensitive material FM which is in agreement with the 
posterior focal plane of the afocal optical system 34 as well as the following, it can 
draw by the minute beam spot, and high precision drawing is attained like the case 
where an aperture is prepared. 

[0058] Moreover, when a multi-beam recording device is constituted, as shown in 
drawing 1 1 instead of an indispensable component, you may constitute only from 
reduction optical system 20 with the light source unit 10. and the afocal optical 
system 30 is the posterior focal plane FP1 of the stereographic-projection lens 24 
in this case. Sensitive material FM (recording surface) is arranged. 
[0059] Furthermore, as shown in drawing 12 , only a zoom lens 32 may constitute 
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the afocal optical system 30. In this case, sensitive material FM is arranged to the 
posterior focal plane FP2 of a zoom lens 32. 

[0060] Moreover, although the posterior focal plane of a zoom lens (afocal system) 
32 and the anterior focal plane of the afocal optical system 34 are made in 
agreement and the afocal optical system 30 is formed, each above-mentioned 
example is sufficient for each optical system (for example, a lens 32 and optical 
system 34 corresponding in the 1st example) which constitutes optical system 30 
being afocal optical system, if not indispensable requirements but the optical 
system 30 is an afocal system as a whole. 

[0061] E. 5th example drawing 13 is drawing showing the 5th example of the multi- 
beam recording device concerning this invention. This 5th example is almost the 
same as the 1st example except for the point that the light source units 10 differ 
Therefore, the composition of the light source unit 10 is explained here, and 
explanation is omitted about other composition. 

[0062] In this light source unit 10, solid state laser 62 is formed as a generation 
source of a laser beam instead of semiconductor laser 1 2, and it is one laser beam 

from solid state laser 62. It is constituted so that incidence may be carried 
out to a beam splitter 64. For this reason, incident beam LB4 After being divided 
into two or more by this beam splitter 64, incidence is carried out to the 
multichannel modulator 66, according to a picture signal, it becomes irregular 
respectively, and outgoing radiation is carried out towards the reduction optical 
system 20 from this light source unit 10. In addition, you may use gas laser etc 
instead of solid state laser 62. 

[0063] Since it is adjusted in this example so that a beam waist BW may be 
located in the position corresponding to the aperture 18 of the 1st example as 
shown in drawing 13 , the beam waist of a division laser beam is a field FP1 and 
FP2. And it comes to be located in sensitive material FM (recording surface), and a 
sharp image can be recorded on sensitive material FM. Of course, since the 
reduction optical system 20 and the afocal optical system 30 are the same 
composition, they do so the same effect as the 4th example of the above. 
[0064] In addition, although the formation position of the beam waist of a division 
laser beam changes somewhat with channels when a beam splitter 64 is used, the 
amount of gaps of the formation position is determined by the longitudinal 
magnification of the whole system. However, at this kind of recording device, since 
it is common to set up reduction percentage greatly in order to perform high- 
density drawing, the amount of gaps serves as the minimum, and a real use top 
problem and a bird clapper do not have it. 

[0065] F. In the 6th example above, although the equipment of the type which 
draws to the sensitive material FM twisted around the rotating cylinder 40 was 
explained, this invention is applicable also to the equipment of the type which 
draws to the sensitive material FM stuck on the cylindrical inside. 
[0066] Drawing 14 is the perspective diagram showing the scanning system of this 
type of multi-beam recording device. As shown in this drawing, the inner skin of 
the electrode holder 72 which has the configuration where the hollow cylinder was 
divided into the direction of an axis and parallel is equipped with sensitive material 
FM. Moreover, the rotation mirror 74 which has a reflector parallel to the center 
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line CL is supported free [ rotation ] to the frames 76 and 76 of a couple on the 
center-of-curvature line CL of a electrode holder 72. It connects with the motor 
80 through the belt 78, and the rotation mirror 74 is constituted so that a mirror 74 
may rotate according to rotation operation of a motor 80. Moreover, the fixed 
mirror 78 is being fixed to the frame 76 by the lower part position of the rotation 
mirror 74. 

[0067] The ball screw 82 is formed among frames 76 and 76, and the beam head 84 
is further screwed in the ball screw 82. For this reason, if the motor 86 connected 
with the end of the ball screw 82 is rotated, while this beam head 84 is guided to 
guides 88 and 88, it will be moved in the direction Y of vertical scanning 
[0068] The rectangular prism 90 is attached on this beam head 84, two or more 
laser beams LB from the light source unit 10 are reflected through the reduction 
optical system 20 and the afocal optical system 30, and incidence is carried out to 
the condenser lens 92 on the beam head 84. The laser beam from this condenser 
lens 92 is irradiated by sensitive material FM through the fixed mirror 78 and the 
rotation mirror 74. 

[0069] Therefore, while driving a motor 80, rotating the rotation mirror 74 and 
scanning the laser beam from the afocal optical system 30 to main scanning 
direction X, a desired picture can be drawn to sensitive material FM by driving a 
motor 86 and moving the beam head 84 in the direction Y of vertical scanning. 
[0070] G. 7th example drawing 15 is drawing showing the 7th example of the multi- 
beam recording device concerning this invention. The light source unit 10 and shaft 
with which this multi-beam recording device carries out outgoing radiation of the 
two laser beams are equipped with X-Y stage 100 for carrying the afocal optical 
system 30 and the drawn object 122 which consist of lenses L18 and L19 of 20 or 
2 reduction optical system which ** and consists of parabolic mirrors 22 and 
stereographic-projection lenses 24, and carrying out a vector scan two- 
dimensional. 

[0071] At this light source unit 10, it is the laser beam LB5 from an argon laser 
110. While incidence is carried out to a beam splitter 116 through a shutter 112 
and the clinch mirror 1 1 4 and the part is reflected, the component which 
penetrated the beam splitter 1 16 is reflected by the mirror 118. Thus, at this light 
source unit 10, it is one laser beam LB5. Two parallel laser beams LB6 and LB7 
After being divided, outgoing radiation is carried out towards the reduction optical 
system 20, respectively. In addition, although the illustration to this drawing was 
omitted, the drive is connected with the beam splitter 1 1 6 and the mirror 1 1 8, and 
it becomes independent about each, and is a laser beam LB5. It is movable to the 
propagation direction Z, the interval of a beam splitter 116 and a mirror 1 18 is 
adjusted, and they are the laser beam LB6 from the light source unit 10, and LB7. 
The beam pitch Pa can be changed now. 

[0072] The laser beam LB 6 from the light source unit 10, and LB 7 A middle image 
is formed in a predetermined position through the reduction optical system 20, it is 
further reflected by the mirror 120 by return, and incidence is carried out to the 
afocal optical system 30. And by this afocal optical system 30, it is reduced for a 
suitable scale factor and image formation of the middle image is carried out to the 
drawn object 122 on X-Y stage 100. According to this multi-beam recording 
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device, to the drawn object 122, It is a predetermined interval, for example, the 
same picture can be simultaneously recorded on Fields 122a and 122b. In addition, 
in each above-mentioned example, as the light source which emits a light beam, 
although laser, such as semiconductor laser 14 and solid state laser 62, was used 
it can replace with these and Light Emitting Diode can be carried out also as the 
light source. 
[0073] 

[Effect of the Invention] Since the focus and the focus of an optical element of the 
reflecting mirror are made in agreement and the afocal system is formed while 
constituting from a reflecting mirror which has power for reduction optical system, 
and an optical element which has power according to invention of a claim 1 , as 
explained above, even when the number of channels is increased, it is compact, 
and, moreover, high precision drawing is attained. 

[0074] According to invention of a claim 2, while constituting the aforementioned 
reflecting mirror from a parabolic mirror, the aforementioned optical element 
consists of stereographic-projection lenses. Moreover, according to invention of a 
claim 3, the aforementioned reflecting mirror and the aforementioned optical 
element consist of parabolic mirrors from which a focal distance differs, 
respectively. Furthermore, according to invention of a claim 4, while constituting 
the aforementioned reflecting mirror from a spherical mirror, it constitutes from a 
solid angle [ optical element / aforementioned ] projection lens. Therefore, as for 
hi and hi \ then hi '=m-hi, however m, in any [ a claim 2 or / of 4 ] case, the scale 
factor of reduction optical system can be satisfied for incidence and the beam-of- 
light quantity from the optical axis of a laser beam by which outgoing radiation is 
carried out at reduction optical system, respectively, and high precision drawing is 
attained. 

[0075] According to invention of a claim 5, when afocal optical system is further 
formed between the aforementioned reduction optical system and the 
aforementioned recording surface, even if it is, only predetermined distance has 
shifted the optical axis of this afocal optical system in parallel to the optical axis of 
the aforementioned reduction optical system, and since incidence of the whole 
light beam by which outgoing radiation is carried out from reduction optical system 
can be carried out to the whole plane of incidence of afocal optical system, 
miniaturization of the afocal optical system can be attained. 

[Translation done.] 
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♦ NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the plan showing the 1st example of the multi-beam recording 
device concerning this invention. 

[Drawing 2] It is the side elevation showing the 1st example of the multi-beam 

recording device concerning this invention. 

[Drawing 3] It is the front view of a light source unit. 

[Drawing 4] It is drawing showing reduction optical system. 

[Drawing 5] It is the plan showing the 2nd example of the multi-beam recording 

device concerning this invention. 

[Drawing 6] It is drawing showing reduction optical system. 

[Drawing 7] It is the perspective diagram showing the 4th example of the multi- 
beam recording device concerning this invention. 

[Drawing 8] It is the plan showing the 4th example of the multi-beam recording 
device concerning this invention. 

[Drawing 9] It is the plan showing the array relation of the light source section. 
[Drawing 10] It is the plan showing the modification of the multi-beam recording 
device concerning this invention. 

[Drawing 11] It is the plan showing another modification of the multi-beam 
recording device concerning this invention. 

[Drawing 12] It is the plan showing still more nearly another modification of the 
multi-beam recording device concerning this invention. 

[Drawing 13] It is drawing showing the 5th example of the multi-beam recording 
device concerning this invention. 

[Drawing 1 4] It is drawing showing the 6th example of the multi-beam recording 
device concerning this invention. 

[Drawing 15] It is drawing showing the 7th example of the multi-beam recording 
device concerning this invention. 

[Drawing 16] It is drawing showing the conventional multi-beam recording device. 

[Drawing 1 7] It is drawing showing the relation between an incident angle and 

image quantity. 

[Description of Notations] 

10 Light Source Unit 

20 Reduction Optical System 

22 26 Parabolic mirror 
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24 Stereograph ic-Projection Lens 

28 Spherical Mirror 

29 ******** Projection Lens 

30 Afocal Optical System 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 17] 
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[Drawing 1 6] 




[Drawing 5] 
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[Drawing 7] 
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[Drawing 13] 
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